Eccentric Screw-Type Pump with Spare Stator 


The present invention relates to an eccentric screw-type pump for pumping products 
of liquid to pasty consistency, comprising a drive unit that is connected via a driving 
shaft to a rotor, wherein a first stator and at least one further spare stator are pro- 
vided. 
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An appropriate arrangement of the rotor and the stator or the spare stator, respec- 
tively, is disclosed in the German Patent DE 33 45 233 C2. There, an eccentric 
screw-type pump for pumping liquids from boreholes is used. The eccentric screw- 
type pumps are located in very substantial depths of up to a few hundreds of me- 
10 ters. As it were very expensive to withdraw the pump from this depth in the case of 
wear on the stator one or several spare stators are provided that are arranged at 
mutual distances. The distance between the stators fills the rising pipe. Whenever 
one or several of the spare stator(s) is employed the linkage is extended or reduced, 
respectively, in such an application. 
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The German Patent DE 19 85 861 U discloses a stator for an eccentric screw-type 
pump, which is composed of two parts. The joints of the two parts are sealed by 
means of a sealing ring. The rotor extends over both stator parts. 

20 A corresponding arrangement would be too expensive in the conventional eccentric 
screw-type pumps operated above ground or on the surface and would enlarge the 
dimensions of the pumps. 

The present invention is hence based on the problem of reducing the end-to-end 
25 dimensions and the volume of mechanical provisions of the pump in the case of ap- 
plication of spare stators. 
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In accordance with the present invention, this problem is solved by the features of 
Claim 1 . 

Inventive improvements may be taken from the features defined in the dependent 
5 Claims. 

In a preferred embodiment, the stator is joined to the spare stator without a clear- 
ance or space. The two stator elements are expediently accommodated in a stator 
housing and made in a single piece. 
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The change to the application of the spare stator is expediently carried out by 
means of the provision that the two stators, which are in direct communication with 
each other, are turned through ISO"" relative to their longitudinal axis, which causes 
the spare stator to come into the range of action of the rotor. 
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For the compensation of the eccentricity created by the rotor, the flexible shaft re- 
quires a certain end-to-end dimension on account of its modulus of elasticity. Due to 
the fact that the flexible shaft extends beyond the pump casing and also beyond the 
stator part next to the drive system, the end-to-end dimension of the pump is re- 
20 duced by the length of the stator or the spare stator, respectively. 

In accordance with another inventive embodiment, the stator may be completed by 
an intermediate tube. This intermediate tube may be arranged both on the direct 
stator connector on the suction side downstream of the pump casing and on the de- 
25 livery-side end of the stator ahead of the discharge tubulure. Due to the application 
of the delivery-side end of the stator, the length required for the flexible shaft is re- 
tained, independently of the respective stator part that is in operation. 

For the rapid change of the stator and for the change of the intermediate tube it is 
30 advantageous that the pump flanges, the stator, the intermediate tube and the pump 
casing are connected to each other by means of quick-action clamping devices. 
In the following, the invention will be described by embodiments. 

In the drawings 
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Fig. 1 is a longitudinal section through an eccentric screw-type pump; 

Fig, 2 shows a detail from a rotor/stator an^angement and the eccentric screw- 
type pump, 
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Fig. 3 illustrates a detail from a rotor/stator arrangement and the eccentric screw- 
type pump. 

Fig. 1 illustrates an eccentric screw-type pump 10 of the Moineau type with a drive 
10 system 12 and a gear unit 14 that is connected via a hollow shaft to a driving shaft 
16. The driving shaft 16 is provided with a seal 18 that prevents the product from 
penetrating into the region of the bearing means 20. The flexible shaft 22 and the 
driving shaft 16 are fixed to each other by a screw connection, a shrinking connec- 
tion or an adhesive joint so as to prevent relative rotation. The pump casing 26 is 
15 provided with an inlet tubulure 28 through which the product is aspirated into the ec- 
centric screw-type pump 10. When the screw 30 is released and the quick-action 
device 32 is undamped the stator 38 in its entirety can be withdrawn as a single unit 
from the pump casing 26 and the drive system 12, simultaneously with the termi- 
nating tubulure 34, the rotor 36, the flexible shaft 22 and the driving shaft 16, and 
20 replace it by a new spare unit. The stator as such consists of a deformable inner 
layer with an at least double-thread spiral for accommodation of the rotor and a rigid 
stator envelope. 


Fig. 2 and Fig. 3 illustrate the arrangements of an intermediate tube 40. 
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According to Fig. 2, the intermediate tube 40 is located between the delivery-side 
end of the stator 38 and the terminating tubulure 34 until the partial region of the 
stator 38 that is instantaneously involved in the pumping operation has suffered a 
defined amount of wear. When this amount of wear is detected by the reduced 
30 pumping pressure or by similar wear characteristics the pumping operation is 
stopped, the quick-action clamping device 32 is released, the intermediate tube 40 
is directly connected to the pump casing 26 and the quick-action clamping device 30 
is closed. Due to the relocation of the intermediate casing, the position of the rotor 
36 is not shifted, however the position of the stator 38 is changed and hence the 
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zone in which the rotor cooperates with the stator 38 as pump is displaced by half of 
the entire stator length. 


